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p. 32). It Is possible to vary the hardness of a tube by
putting patches of tin-foil on the outside In suitable
places.

In the case of the hardening sleeve referred to above,
Whiddington has shown that the tendency of the sleeve is
to slide back into the side tube owing to electrostatic repul-
sion by the cathode ; and, further, that if part of the sleeve
Is cut away, the cathode rays are bent away from the portion
which remains. It can readily be demonstrated that a
metal tube, if slid over the cathode inside the glass, will
harden the discharge just like a glass tube. In fact, the
cathode may be removed altogether and the cylinder alone
used in its place ; a sharply defined pencil of rays will still
proceed out along the axis of the cylinder (see p. 35).

THE PROGBESSIVE HARDENING OF AN X-RAY BULB

WITH USE.

With a new discharge tube, the first effect of running the
discharge is to cause an outburst of gas. The effect, wrhich
may persist for some time, is due largely to gas ejected from
the cathode. Aluminium almost always contains large quan-
tities of gas, chiefly carbon compounds. Such gas is more
readily reabsorbed than air let into the tube. In an X-ray
tube, the anticathode also gives out considerable amounts
of gas : indeed, the method of bombardment by cathode
rays is a most effective one for liberating the gas held by a
metal.

But, after some time, the gas-pressure becomes pro-
gressively lower with continued running of the discharge.
The cause of this has been a problem ever since the days
of Pliicker (1858), and one to which a good deal of enquiry
has been directed. The effect is undoubtedly not a simple
one, and there appear to be several contributory causes.1
Formerly, the responsibility for the absorption was thrown
largely on the metal electrodes, more particularly on the
anode ; and doubtless some such occlusion does take place,
if only to a slight extent.

1 See Brodetsky and Hodgson (P.M. May 1916).Villard: in Sir Oliver Lodge's modi-
